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I. Citation and Requirements

A. Citation of Section of Clean Water Act

This document is required by revisions of rulesarrttie Federal Clean Water Act, Section
303(d), 40 CFR 130.7, and the timetable for présgrhe finished document to the United

States Environmental Protection Agency (EPA) ardpiblic is given in Part 130.10. Section
303(d) requires states to list certain impairedansaind the rules require that states describe how
this list will be constructed. Missouri fulfill@porting requirements under Section 303(d),

305(b) and 314 of the Clean Water Act by the subimisto EPA of an integrated report at the
time the 303(d) is approved by the Missouri Cleasté¥ Commission. In years when no
integrated report is submitted, the Departmentatiukal Resources (Department) submits a

copy of its statewide water quality assessmentdatato EPA.

B. EPA Guidance

In July 2003, EPA issued new guidance entitled taoce for 2004 Assessment, Listing and

Reporting Requirements Pursuant to Sections 3@8{d)305(b) of the Clean Water Act”. This

guidance gave further recommendations about listfrRD3(d) and other waters. In July 2005,

EPA published an amended version entitled “Guiddac2006 Assessment, Listing and

Reporting Requirements Pursuant to Sections 3030&)b) and 314 of the Clean Water Act.”

dAppendlx A& S) In October 2006, EPA issued amaoeandum entitled “Information W Comment [D2]: Inserted reference and made

”””””””””””””””””””””””””””””””””” minor updates wording in the sentences following|

Concerning 2008 Clean Water Act Sections 303(dj(i80and 314 Integrated Reporting and and added EPA webink
Listing Decisions.” This memorandum serves as BR@idance for the 2008 reporting cycle
and beyond. In subsequent years, EPA has proadeitional guidance, but only limited new
supplemental information has been provided sine008 cycle. Additional information can
be found at EPA’s websitéttp://water.epa.gov/lawsregs/lawsguidance/cwalgitiance.cfm

The Department is responsible for administratiothefFederal Clean Water Act in Missouri.
EPA regulations require that the Department desdhib methodology used to develop the
state’s 303(d) List| Biennially, the methodologyéviewed and revised as necessary, and made-{ comment [D3]: Updated this sentence )
available to the public for review and comment.atcordance with the guidance, the

Department provides EPA with a document summarialhgomments received and the

Department responses to significant comments. EBAidance recommends that the

Department provide: (1) a description of the mettogy used to develop the Section 303(d)

List; (2) a description of the data and informatieed to identify (impaired and threatened)

waters, including a description of the existing asadily available data and information used,;

and (3) a rationale for any decision for not using existing and readily available data and

information. The guidance also notes that “priostibmission of its Integrated Report, each

state should provide the public with the opportyiitreview and comment on the

methodology.” The guidelines further recommend tha methodology document include

information on how interstate or international dissements concerning the list are resolved.
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Placement of Waters within the Five Categorieha2006 EPA Assessment, Listing and
Reporting Guidance

The guidance issued by EPN in 2b06 recommendsathaaters of the state be placed in one of - | Comment [D4]: Updated the year and added

five categories EPA web link to footnote

Category 1

All designated beneficial uses are fully maintain€rhta or other information supporting full
beneficial use attainment for all designated berafuses must be consistent with the state’s
listing methodology document. The Department pléice a water in Category 1 if the following
conditions are met:

. The water has physical and chemical data (at anmoimi, water temperature, pH,
dissolved oxygen, ammonia, total cobalt, and woglper for streams, and total
nitrogen, total phosphorus and secchi depth fadaknd biological water quality
data (at a minimunt. colior fecal coliform bacteria) that indicates attainmeith
water quality standards.

«  The level of mercury in fish fillets or pllgs usfed human consumption does not - { Comment [D5]: Removed fish eggs

exceed fish tissue guidelines of 0.3 mg/kg or l€3sly samples dfiigher trophic
level species (largemouth, smallmouth and Kentigpgtted bass, sauger, walleye,
northern pike, trout, striped bass, white basthélad catfish and blue catfish) will be
used.

. The water is not rated as “threatened”.

Category 2

One or more designated beneficial uses are fuiyregd but at least one designated beneficial
use has inadequate data or information to make aft@inment decision consistent with the
state’s listing methodology document. The Depantrmell place a water in Category 2 if at
least one of the following conditions are met:

. There is inadequate data for water temperatureddplved oxygen, ammonia, total
cobalt or total copper in streams to assess at@itmith water quality standards or
inadequate total nitrogen, total phosphorus ortdetata in lakes.

. There is inadequateé. colior fecal coliform bacteria data to assess attaimwéh
the whole body contact recreational use.

. There is insufficient fish fillet tissue, or plugtd available for mercury to assess
attainment with the fish consumption use.

Category 2 waters will be placed in one of two sategories.

! hitp://water.epa.gov/lawsregs/lawsguidance/cwa/upihad/2005_08 11 tmdl_2006IRG_report 2006irg-gtf5
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Category 2A: Waters will be placed in this catggbavailable data, using best professional
judgement, suggests compliance with numeric waiality criteria of Tables A or B in
Missouri’'s Water Quality Standards (10 CSR 20-7)G81other quantitative thresholds for
determining use attainment.

Category 2B: Waters will be placed in this catggbthe available data, using best
professional judgment, suggests noncompliance mutheric water quality criteria of Tables

A or B in|Missouri’s Water Quality Standatdsr other quantitative thresholds for __— { comment [D6]: Added hyperlink to CS

determining use attainment, and this data is ifdafit to support a statistical test or to
qualify as representative data. Category 2B watél®e given high priority for additional
water quality monitoring.

Category 3

Water quality data are not adequate to assessfahg designated beneficial uses consistent
with the LMD. The Department will place a waterGategory 3 if data are insufficient to
support a statistical test or to qualify as repnésteve data to assess any of the designated
beneficial uses. Category 3 waters will be plaoeshe of two sub-categories.

Category 3A. Waters will be placed in this catggbavailable data, using best professional
judgement, suggests compliance with numeric waiality criteria of Tables A or B in
Missouri’s Water Quality Standards (10 CSR 20-7)G81other quantitative thresholds for
determining use attainment.

Category 3B. Waters will be placed in this catggbthe available data, using best
professional judgement, suggests noncompliancemwitheric water quality criteria of
Tables A or B in Missouri’s Water Quality Standamisother quantitative thresholds for
determining use attainment. Category 3B watersbgilgiven high priority for additional
water quality monitoring.

Category 4

State Water Quality Standards or other criteriggeaghe requirements of Table 1 of this
document, are not attained, but a Total MaximumyDadad study is not required. Category 4
waters will be placed in one of three sub-categorie

Category 4A. EPA has approved a Total Maximum Yailad study that addresses the
impairment. The Department will place a water ateégory 4A if both the following
conditions are met:

. Any portion of the water is rated as being in ntaiament with state Water Quality
Standards or other criteria as explained in Takdéthis document due to one or
more discrete pollutants or discrete propertiethefwatef, and

2 A discrete pollutant or a discrete property ofavas defined here as a specific chemical or aglteibute of the water (such as
temperature, dissolved oxygen or pH) that causesfléal use impairment and that can be measuradtdatively.
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. EPA has approved a Total Maximum Daily Load forpalllutants that are causing
non-attainment.

Category 4B. Water pollution controls requiredablpcal, state or federal authority, are
expected to correct the impairment in a reasonaddied of time. The Department will
place a water in Category 4Bhibth of the following conditions are met:

. Any portion of the water is rated as being in ntaiament with state Water Quality
Standards or other criteria as explained in Taldéthis document due to one or
more discrete pollutants or discrete propertiesatef, and

. A water quality based permit that addresses thietpolt(s) causing the designated
use impairment has been iss@eni compliance with the permit limits will elimirat
the impairment; or other pollution control requirsmts have been made that are
expected to adequately address the pollutant(sjrgithe impairment. This may
include implemented voluntary watershed controhglas noted in EPA’s guidance
document.

Category 4C. Any portion of the water is ratedamg in non-attainment with state Water
Quality Standards or other criteria as explaine@ahle 1 of this document, and a discrete
pollutant(s) or other discrete property of the watldes not cause the impairment. Discrete
pollutants may include specific chemical elemeatg.( lead, zinc), chemical compounds
(e.g., ammonia, dieldrin, atrazine) or one of tiWving quantifiable physical, biological or
bacteriological conditions: water temperature, petof gas saturation, amount of dissolved
oxygen, pH, deposited sediment, toxicity or cowftiecal coliform orE. coli bacteria.

Category 5

At least one discrete pollutant has caused noinatent with state Water Quality Standards or
other criteria as explained in Table 1 of this doent, and the water does not meet the
qualifications for listing as either Categories d®4B. Category 5 waters are those that are
candidates for the state’s 303(d) ist

If a designated use is not supported and the sagminpaired or threatened, the fact that a
specific pollutant is not known does not provideaais for excluding a segment from

Category 5. These segments must be listed as @gtgBginless the state can demonstrate that
no discrete pollutant or pollutants causes or douiies to the impairment. Pollutants causimg
impairment will be identified before a TMDL studywritten. The TMDL must be written
within the time period allowed for TMDL developmentEPA guidelines.

Threatened Waters

When a water that would otherwise be in Categdrjek or 3 has a time trend analysis for one
or more discrete water quality pollutants that @adiés the water is currently maintaining all

3 The proposed state 303(d) List is determined byMissouri Clean Water Commission and the finalisisletermined by the
U.S. Environmental Protection Agency.
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beneficial uses but will not continue to meet theses before the next listing cycle, it will be
considered a “threatened water.” A threatenedmweilebe treated as an impaired water and
placed in the appropriate Category (4A, 4B, or 5).
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. The Methodology Document

A. Proceduresand Methods Used to Collect Water Quality Data

Department Monitoring

The major purposes of the Department’s water gualiinitoring program are:

» to characterize background or reference water tyuadinditions;

* to better understand daily, flow event and seasea#dr quality variations and their
underlying processes;

» to characterize aquatic biological communities;

« to assess time trends in water quality;

» to characterize local and regional impacts of paimd nonpoint source discharges on
water quality;

» to check for compliance with Water Quality Standand wastewater permit limits;

» to support development of strategies, includingabtaximum Daily Loads, to return
impaired waters to compliance with Water Qualitgrigtards. All of these objectives
are statewide in scope.

Coordination with Other Monitoring Efforts in Missio

To maximize efficiency, the Department routinelyminates its monitoring activities to avoid
overlap with other agencies, and to provide andivecinteragency input on monitoring study
design. Data from other sources is used for mgétie same objectives as Department
sponsored monitoring. The agencies most ofterlwedoare the U.S. Geological Survey, the
U.S. Army Corps of Engineers, EPA, the Missouri &#ment of Conservation, and the
Missouri Department of Health and Senior ServicEse Department also tracks the monitoring
efforts of the National Park Service, the U.S. Bofervice, several of the state’s larger cities,
the states of Oklahoma, Arkansas, Kansas, lowdllamals, and graduate level research
conducted at universities within Missouri. Fordbavastewater discharges where the
Department has required instream water quality toang, the Department may also use
monitoring data acquired by wastewater dischargems condition of discharge permits issued
by the department. In 1995, the Department algab@sing data collected by volunteers that
have passed Quality Assurance/Quality Control tests

Existing Monitoring Networks and Programs

The following list is a description of the kindswéter quality monitoring activities presently
occurring in Missouri.

1. Fixed Station Network

A. Objective: To better characterize background faremce water quality conditions, to
better understand daily, flow event, and seasoagmquality variations and their
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underlying processes, to assess time trends asftetk for compliance with Water
Quality Standards.

B. Design Methodology: Sites were chosen based orobtie following criteria:

. Site is believed to have water quality represevdadf many neighboring streams of
similar size due to similarity in watershed geolplgydrology and land use, and the
absence of any impact from a significant pointisciéte nonpoint water pollution
source.

. Site is downstream of a significant point sourceiscrete nonpoint source area.

C. Number of Sites, Sampling Methods, Sampling Frequeand Parametérs: - ‘{Comment [D7]: Updated information to reflect
«  Department/U.S. Geological Survey cooperative nekwit0 sites statewide, current monitoring efforts

horizontally and vertically integrated grab sampkes to 12 times per year.

Samples are analyzed for major ions, nutrientspegature, pH, dissolved oxygen,

specific conductance and flow on all visits, twddar times annually for

suspended solids and heavy metals, and for pestisict times annually at six sites.

. Department/University of Missouri-Columbia’s lakenitoring network. This
program has monitored about 249 lakes since 18&aut 75lakes are monitored
each year. Each lake is usually sampled four tiduesg the summer and about 12
aremonitored spring through fall for nutrients, chlphgll, turbidity and suspended
solids.

. Department routine monitoring of finished publiéntting water supplies for
bacteria and trace contaminants.

swimming beaches at Missouri’s state parks dutiegécreational season by the ‘recreational season”

Department’s Division of State Parks.

. Routine bacterial monitoring (typically weekly dugithd recreational season) of - {Comment [D8]: Replaced “summer” with }

. Monitoring of sediment quality by the Departmenapproximately 10
discretionary sites annually. All sites are morgtbfor several heavy metals and

organid contaminanks. __ - | Comment [D9]: Removed pore water analysis for
7777777777777777777777777777777777777 ammonia and microtox toxicity

2. Special Water Quality Studies

A. Objective: Special water quality studies aredu® characterize the water quality
impacts from a specific pollutant source area.

B. Design Methodology: These studies are desigmelétermine the contaminants of
concern based on previous water quality studidisiesft sampling and/or Missouri State
Operating Permit applications. These studies eynploltiple sampling stations
downstream and upstream (if appropriate). If cmimants of concern have significant
seasonal or daily variation, season of the yeartiamel of day variation must be
accounted for in the sampling design.

C. Number of Sites, Sampling Methods, Sampling &eegy and Parameters: The
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Department conducts or contracts for 10 to15 spstidies annually, as funding allows.
Each study has multiple sampling sites. Numbaesites, sampling frequency and
parameters all vary greatly depending on the studiensive studies would also require
multiple samples per site over a relatively shionetframe.

3. Toxics Monitoring Program

The fixed station network and many of the Departrsantensive studies monitor for toxic
chemicals. In addition, major municipal and indiasdischargers must monitor for toxicity
in their effluents as a condition of their Misso8tate Operating Permit.

4. Biological Monitoring Program

A. Objectives: The objectives of this program @relevelop numeric criteria describing
“reference” aquatic macroinvertebrate and fish camities in Missouri’s streams, to
implement these criteria within state Water Queitgndards and to continue a statewide
fish and aquatic invertebrate monitoring program.

B. Design Methodology: Development of biocritefioa invertebrates and fish involves
identification of reference streams in each of Mdis$s 17 ecological drainage units. It
also includes intensive sampling of invertebrate fish communities to quantify
temporal and spatial variation in reference streaitfsin ecoregions and variation
between ecoregions, and the sampling of chemiealtiphysically impaired streams to
test sensitivity of various community metrics téfeliences in stream quality.

C. Number of Sites, Sampling Methods, Sampling &eegy and Parameters: The
Department has conducted biological sampling oftigunvertebrates for many years.
Since 1991, this program has consisted of starztzddnonitoring of approximately 55
sites twice annually. The Missouri Department oh€ervation presently has a statewide
fish and aquatic invertebrate monitoring program, Resource Assessment and
Monitoring Program, designed to assess and mathieohealth of Missouri’'s stream
resources. This program samples a minimum of 468am and 30 reference sites every
five years.

5. Fish Tissue Monitoring Program

A. Objective: Fish tissue monitoring can address $eparate objectives. These are: (1) the
assessment of ecological health or the health wdtimbiota (usually accomplished by
monitoring whole fish samples); and (2) the assessmof human health risk based on the

level of contamination of fish plulgst fillets. _ - -| Comment [D10]: Added plugs, and removed figh
”””””””””””””””””””””” eggs. The collection of fish eggs is conducted on
. . i i i i occasion, but routinely. Mention of fish egg
B. Design Methodology: Fish tissue monitoring Siteere chosen based on one of the monitoring is retained in section C below.

following criteria:

» Site is believed to have water and sediment quadipyesentative of many
neighboring streams or lakes of similar size dusirtolarity in geology, hydrology
and land use, and the absence of any known impautd significant point source
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or discrete nonpoint water pollution source.
» Site is downstream of a significant point sourcéiscrete nonpoint source area.
» Site has shown fish tissue contamination in the. pas

C. Number of Sites, Sampling Methods, Sampling &eegy and Parameters:

The Department and EPA have a cooperative fishdissonitoring program that collects
whole fish composite sampfest approximately12 fixed sites. Each site is dathpnce
every two years. The preferred species for thiése are either carp or redhorse sucker.

The Department, EPA and the Missouri Departme@afservation also sample 40 to 50

discretionary sites annually for two fish filletroposite samples br plug samples

(mercury only) from fish of similar size and spetiédne sample is of a top carnivore - { Comment [D11]: Addec )
such as largemouth bass, smallmouth bass, waltesguger. The other sample is for a

species of a lower trophic level such as catfighp or sucker. This program

occasionally samples fish eggs for certain fistcigzeat selected locations. Both of these

monitoring programs analyze for several chlorindtedrocarbon insecticides, PCBs,

lead, cadmium, mercury, and fat content.

6. \Volunteer Monitoring Progrdm __ - | Comment [D12]: Updated information to reflect
”””””””””””””””””””””””””” current efforts

Two major volunteer monitoring programs are nowegating water quality data in Missouri.
The first is the Lakes of Missouri Volunteer PragraThis cooperative program consists of
persons from the Department, the University of MissColumbia and volunteers that monitor
approximately 137 sites on 66 lakes, including LEkeeycomo, Table Rock Lake and several
lakes in the Kansas City area. Data from this faogis used by the university as part of a long-
term study on the limnology of midwestern resers.oir

The second program involves volunteers who monvetter quality of streams throughout
Missouri. The Volunteer Water Quality Monitoringdgram is a subprogram of the Missouri
Stream Team Program, a cooperative project spothdyréhe Department, the Missouri
Department of Conservation and the Conservatioefegidn of Missouri. By the end of 2012
over 5,000 citizen volunteers had attended at m@estraining workshop. After the introductory
class, many proceed on to at least one more cldsgler level training: Levels 1, 2, 3 and 4.
Each level of training is a prerequisite for thetrt@gher level, as is appropriate data
submission. Data generated by Levels, 3l 4 and the new Cooperative Site Investigation
Program volunteers represent increasingly highalitjuassurance. Of those completing an
introductory course, about 35 percent proceed telsel and 2. One hundred-two volunteers
have reached Level 3 and six volunteers have reldoteel 4. The Cooperative Site
Investigation Program uses trained volunteers lectosamples and transport them to
laboratories approved by the Department. Volusteed Department staff work together to
develop a monitoring plan. Currently there arev@binteers qualified to work in the
Cooperative Site Investigation Program. [AII Le2eB and 4 volunteers as well as all CSI - { comment [D13]: Added last two sentences |

4 A composite sample is one in which several indigidish are combined to produce one sample.
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trained volunteers are required to attend a vatidagession every 3 years to insure, equipment,
reagents and methods meet our standards. To @ateividuals have attended a validation at
least once.

Laboratory Analytical Support

Laboratories used: ~__ { Comment [D14]:

Department/U.S. Geological Survey Cooperative F&tion Network: U.S. (REmDYEE) DEFEmES Pl Dl Wiz
. Reservoir Network — no longer conducting
Geological Survey Lab, Denver, Colorado

Intensive Surveys: Varies, many are done by thgaiment's Environmental Services
Program

Toxicity Testing of Effluents: Many commercial adatories

Biological Criteria for Aquatic Invertebrates: Depment’s Environmental Services
Program and University of Missouri-Columbia

Fish Tissue: EPA Region VII Laboratory, Kansagy(itansas and miscellaneous
contract laboratories (Missouri Department of Covston)

Missouri State Operating Permit: Self-monitorimgcommercial laboratories

Department’s Public Drinking Water Monitoring: Depment’'s Environmental Services
Program and commercial laboratories

Other water quality studies: Many commercial |aories

B. Ildentification of All Existing and Readily Available Water Quality Data Sour ces:

The following data sources are used by the Depaittitoeaid in the compilation of the
state’s 305(b) Report. Where quality assurancgraros are deemed acceptable, these
sources would also be used to develop the stage'sd® 303(d) List. These sources
presently include but are not limited to:

1.

Fixed station water quality and sediment data ctdle: and analyzed by the
Department’s Environmental Services Program pemsionn

Fixed station water quality data collected by th&.WGeological Survey under
contractual agreements with the Department.

Fixed station water quality data collected by th8.WGeological Survey under
contractual agreements to agencies or organizatitres than the Department.

Fixed station water quality, sediment quality agdatic biological information
collected by the U.S. Geological Survey under thitional Stream Quality
Accounting Network and the National Water Qualitysdssment Monitoring
Programs.

Fixed station raw water quality data collected iy Kansas City Water Services
Department, the St. Louis City Water Company, theseuri American Water
Company (formerly St. Louis County Water Compa8pringfield City Utilities and
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10.

11.

12.

13.

14.

15.

16.

17.

Springfield’s Department of Public Works.

Fixed station water quality data collected by th&.LArmy Corps of Engineers. The
Kansas City, St. Louis and Little Rock Corps Diggihave monitoring programs for
Corps-operated reservoirs in Missouri.

Fixed station water quality data collected by thikaksas Department of
Environmental Quality, the Kansas Department ofltheend Environment, the lowa
Department of Natural Resources, and the lllingigiBnmental Protection Agency.

Fixed station water quality monitoring by corpooais

Annual fish tissue monitoring programs by the Eonimental Protection
Agency/Department Regional Ambient Fish Tissue NMwimg Program and the
Missouri Department of Conservation.

Special water quality surveys conducted by the Biepant. Most of these surveys
are focused on the water quality impacts of spepifint source wastewater
discharges. Some surveys are of well-delimitecpnort sources such as abandoned
mined lands. These surveys often include physiahitat evaluation and monitoring
of aquatic invertebrates as well as water chemiswgitoring.

Special water quality surveys conducted by U.S.I@&pcal Survey, including but not
limited to:

a) Geology, hydrology and water quality of various drvalous waste sites,
b) Geology, hydrology and water quality of various mdi@ned mining areas,

c) Hydrology and water quality of urban nonpoint seurenoff in St. Louis,
Kansas City and Springfield, Missouri, and

d) Bacterial and nutrient contamination of streamsaathern Missouri.

Special water quality studies by other agenciel sische Missouri Department of
Conservation, the U.S. Public Health Service, &edMissouri Department of Health
and Senior Services.

Monitoring of fish occurrence and distribution etMissouri Department of
Conservation.

Fish Kill and Water Pollution Investigations Repopublished by the Missouri
Department of Conservation.

Selected graduate research projects pertainingterwuality and/or aquatic biology.

Water quality, sediment and aquatic biological datifected by the Department, the
Environmental Protection Agency or their contrastar hazardous waste sites in

Missouri.
Self-monitoring of receiving streams by cities, sewistricts and industries, or - { Comment [D15]: Previously the LMD repeated
contractors on their behalf, for those discharpas equire this kind of monitoring. this statement in bullet number 24. That dupliostiq

This monitoring includes chemical and sometimescttyxmonitoring of some of the
larger wastewater discharges, particularly thoaédischarge to smaller streams and
have the greatest potential to affect instream meaiality.
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”””””””””””””””””””””””””” this statement in bullet number 25. That dupligatig

18. [Compliancb monitoring of receiving waters by thepBxtment and EPA. This can _ _ - -| Comment [D16]: Previously the LMD repeated
include chemical and toxicity monitoring. Was remover

19. Bacterial monitoring of streams and lakes by counggith departments, community
lake associations and other organizations usingmable analytical methods.

20. Other monitoring activities done under a qualityuaance project plan approved by
the Department.

21. Fixed station water quality and aquatic invertedrabnitoring by volunteers who
have successfully completed the Volunteer Watediudonitoring Program Level
2 workshop. Data collected by volunteers who hawecessfully completed a
training Level 2 workshop is considered to be BDatale One. Data generated from
Volunteer Training Levels 2, 3 and 4 are considésedeening” level data and can be
useful in providing an indication of a water qualiroblem. For this reason, the data
is eligible for use in distinguishingetween waters in Categories 2A and 2B or
Categories 3A and 3B. Most of this data is notduseplace waters in main
Categories (1, 2, 3, 4 and 5) because analyticalgglures do not use EPA or
Standard Methods approved methods. Data from tedus who have not yet
completed a Level 2 training workshop do not haxfigent quality assurance to be
used for any assessment purposes. Data geneyatetlinteers while participating
in the Department’s Cooperative Site InvestigaBoogram (Section Il C1) or other
volunteer data that otherwise meets the qualityrasse outlined in Section Il C2
can be used in the Section 303(d) assessment proces

The following data sources (22-2&nnot be used rate a water as impaired
(Categories 4A, 4B, 4C or 5); however, these dataces may be used to direct
additional monitoring that would allow a water gtyahssessment for Section 303(d)
listing purposes.

22. Fish Management Basin Plans published by the Mis&mpartment of
Conservation.

23. Fish Consumption Advisories published annuallytmy Missouri Department of
Health and Senior Services. Note: the departmeanytuse data from data source No.
9 (as listed aboye) to list individual waters apained due to contaminated fish - - Comment [D17]: Added )
tissue.

The Department will review all data of acceptahlaldy that is submitted to the Department
prior to the end of the first public notice of ttieaft 303(d) list. The Department reserves the
right to review and use data of acceptable qualitymitted after this date if the data results in a
change to the assessment status of the water.
C. Data Quality Considerations

1. DNR Quality Assurance/Quality Control Program

The Department and EPA Region VII have complet@iality Management Plan. All
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environmental data generated directly by the Depamt, or through contracts funded by
the Department, or EPA require a Quality Assurdpagect Plan. The agency or
organization responsible for collection and/or gsial of the environmental sampling
must write and adhere to a Quality Assurance Préjlen approved through the
Department’s Quality Management Plan. Any envirental data generated by a
monitoring plan with a Department approved Qualsgurance Project Plan is
considered suitable for use in the 303(d) assedgmnecess. This includes data
generated by volunteers patrticipating in the depant's Cooperative Site Investigation
Program. Under this program, the Department’s &nvhental Services Program will
audit selected non-profit (governmental and unit@réaboratories. Laboratories that
pass this audit will be approved for the CoopeeaBite Investigation Program.
Individual volunteers that collect samples andwdglthem to an approved laboratory
must first successfully complete Department trajrimproper collection and handling of
samples. The kind of information that should alkw department to make a judgment
on the acceptability of a quality assurance progaeen (1) a description of the training,
and work experience of the persons involved inpttegram, (2) a description of the field
meters used and maintenance and calibration proegdsed, (3) a description of sample
collection and handling procedures and (4) a desaon of all analytical methods used
for samples taken to a laboratory for analysis.

2. Other Quality Assurance/Quality Control Programs

Data generated in the absence of a DepartmentegbQuality Assurance Project Plan
may be used to determine the 303(d) status of erbaady if the Department determines
that the data is scientifically defensible afterkking a review of the quality assurance
procedures used by the data generator. This revmvid include: (1) names of all
persons involved in the monitoring program, theities and a description of training and
work relatedexperience, (2) all written procedures, Standardr&gng Procedures, or
Quality Assurance Project Plans pertaining to tinisitoring effort, (3) a description of
all field methods used, brand names and model nisrdeany equipment and a
description of calibration and maintenance proceslusind (4) a description of laboratory
analytical methods. This review may also includeaadit by the Department’'s
Environmental Services Program.

3. Other Data Quality Considerations

3.1 Data Age. For assessing present conditionsg recent data is preferable; however,
older data can be used to assess present condfttbesdata remains representative of
present conditions.

If the department uses data to make a 303(d)deisision that predates the date the list is
initially developed by more than seven years, tepdbtment will provide a written
justification for the use of such data.

A second consideration is the age of the dataivel#o significant events that may have
an effect on water qualityData collected prior to the initiation, closuresignificant
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change in a wastewater discharge, or prior togelapill event or the reclamation of a
mining or hazardous waste site, for example, mayaaepresentative of present
conditions. Such data would not be used to aggesgnt conditions even if it was less
than seven years old. Such “pre-event” data carsbd to determine changes in water
quality before and after the event or to show watelity time trends.

3.2 Data Type, Amount and Information ConteBRA recommends establishing a

series of data codes, and r%ting data quality &ihd and amount of data present at a
particular locationfEPA 1997). The codes are single digit numbers from orfeto, - ‘{Comment [D18]: Added EPA web link to

indicating the relative degree of assurance thehe=in the value of a particular footnote
environmental data set. Data Code One indicatefetst assurance or the least number

of samples or analytes and Data Code Four theagteaBased on EPA'’s guidance, the
Department uses the following rules to assign cadebers to data.

« Data Cod&One: All data not meeting the requirements ofsld@2dde Two, Three
or Four.

» Data Code Two: Chemical data collected quarterlyitonthly for at least three
years or intensive studies that monitor severalmesites repeatedly over short
periods of time or at least three fish tissue saspkr water body.

» Data Code Three: Chemical data collected at lasithly for more than three
years on a variety of water quality constituentduding heavy metals and
pesticides; or quantitative biological monitorinigad least one aquatic
assemblage (fish, invertebrates or algae) at nheilsipes, or multiple samples at a
single site when data from that site is supportediblogical monitoring at an
appropriate control site.

» Data Code Four: Chemical data collected at leasttinty for more than three
years that provides data on a variety of waterityuebnstituents including heavy
metals and pesticides, and including chemical saignplf sediments and fish
tissue; or quantitative biological monitoring ofl@ast two aquatic assemblages
(fish, invertebrates or algae) at multiple sites.

In Missouri, the primary purpose biata Code One data is to provide a rapid and
inexpensive method of screening large numbers ténavdor obvious water quality
problems and to determine where more intensive foong is needed. In the
preparation of the state’s 305(b) Report, data fadifour data quality levels are used.
Most of the data is of Data Code One quality, aitiaut Data Code One data, the
Department would not be able to assess a majdrityeostate’s waters.

® Guidelines for the Preparation of the ComprehenSitate Water Quality Assessments (305b) and Ekicttdpdates 1997.
(http://water.epa.gov/type/watersheds/monitoringgegh.cfm)

° Data Code One is equivalent to data water quatisurance Level One in 10 CSR 20-7.050 Generalddetbgy for
Development of Impaired Waters List, subsectioiGp)Data Code Two is equivalent to Level 2, etc.
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In general, when selecting water bodies for thesblisi 303(d) List, only Data Code
Two or higher data are used, unless the problenbeatcurately characterized by Data
Code One dath. The reason is that Data Code Two data providegleer level of
assurance that a Water Quality Standard is actbellyg exceeded and that a Total
Maximum Daily Load study is necessary. All watedkes placed in Categories 2B or
3B receive high priority for additional monitorirsg that data quality is upgraded to at
least Data Code Two.

D. How Water Quality Data is Evaluated to Determine Whether or Not Watersare
Impaired for 303(d) Listing Purposes

Physical, Chemical, Biological and Toxicity Data

Each reporting cycle, the Department and stakehslceview and revise the guidelines for
determining water quality impairment. These guited are shown in Tables 1.1 and 1.2
which provide the general rules of data use anesassent and Tables B-1 and B-2 that
provide details about the specific analytical prhae used. In addition, if time trend data
indicates that presently unimpaired waters willdmee impaired prior to the next listing
cycle, these “threatened waters” will be judgetdédmpaired. Where antidegradation
provisions in Missouri’'s Water Quality Standardplgpthose provisions shall be upheld.
The numeric criteria included in Table 1.1 haverbadopted into the state Water Quality
Standards, 10 CSR 20-7.031, and are used, astwkxbani Table 1.1, to make use
attainment decisions. For narrative criteria,theneric thresholds included in Table 1.2
have not been adopted into state Water Qualitydatrals. The Department wilse a
weight ofevidence analysis for all narrative criteria. Hayse analytes with numeric
thresholds, the threshold values given in TablendllZrigger a weight of evidence
analysis to determine the existence or likelihobdse impairment and the appropriateness
of proposing a listing based on narrative criteff&is weight of evidence analysis will
include the use of other types of environmentah daten it is available. Examples of
other relevant environmental data might includédgzal data on fish or aquatic

invertebrate animal$ (which will be given greatesight then the other types.) or toxicity _ - -{ Comment [D19]: Added

testing of water or sediments. When the weightvidence analysis suggests, but does not
provide strong, scientifically defensible evideéempairment, the Department will place
the water body in question in Categories 2B or 3Be Department will produce a
document showing all relevant data and the rat®falthe use attainment decision. All
such documents will be made available to the pudilibe time of the first public notice of
the proposed 303(d) list. A final recommendatiartlee listing of a waterbody based on
narrative criteria will only be made after full deration of all comments on the
proposal.

For the interpretation of biological data, wheabitat assessment data indicates habitat
scores are less than 75 percent of reference ooprigte control stream scores, and in the

" When a listing, amendment or delisting of a 303(éjer is made with only Data Code One data, ameod will be prepared
that includes a display of all data and a presemtatf all statistical tests or other evaluativehieiques that documents the
scientific defensibility of the data. This requirent applies to all Data Code One data identifie@able 1.1 of this document.
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absence of other data indicating impairment bysardie pollutant, a waterbody judged to
be impaired will be placed in Category 4C.

For the interpretation of toxicity test data, stard acute or chronic bioassay procedures
using freshwater aquatic fauna such as, but ndtelivo, Ceriodaphnia dubia, Pimephales
promelasor Hyalella aztecawill provide adequate evidence of toxicity for 3Blisting
purposes. Microtox toxicity tests may be useddiod water as affected by “toxicity” only
if there is data of another kind (freshwater tayit¢ests, sediment chemistry, water
chemistry or biological sampling) that indicatesevayuality impairment
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TABLE 1.1. METHODS FOR ASSESSING COMPLIANCE WITH
WATER QUALITY STANDARDSUSED FOR 303(D) LISTING PURPOSES: NUMERIC
CRITERIA THAT ARE INCLUDED IN STATE WATER QUALITY STANDARDS, 10

CSR 20-7.031
BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS?
CODE
Overall use No data. Not applicable| Given same rating as monitored stre

protection (all
beneficial uses)

Evaluated base
on similar land
use/ geology as
stream with
water quality
data®

d

with same land use and geology.

Any beneficial | No dat: Not applicabl | Where models or other dilutic
uses available or calculations indicate noncompliance with
where only allowable pollutant levels and frequencie
effluent data is noted in this table, waters may be added
available. Category 3B and considered high priority
Results of for water quality monitoring.
dilution
calculations or
water quality
modeling. (see
ALRR p.38)
Protection of Water 1-4 Full: No more ﬁ\raan 10% of asample
Aguatic Life temperature, exceed criterion? |
pH, total
dissolved gases, Non-Attainmenjt: Requirements for full |
oil and grease. attainment not met.
Protection o E. coli bacteria 1-4 Full: No more than 10% of asample

Groundwaters

exceed criteriof.

Non-Attainment: Requirements for full
attainment not met.

The criterion for E. coli is 126
counts/100ml.

8 See section on Statistical Considerations, TablesBd B-2.
9 This data type is used only for wide-scale assestsmof aquatic biota and aquatic habitat for 3pRg@port purposes. This
data type is not used in the development of théc03st.
9 some sampling periods are wholly or predominahtising the critical period of the year when criteviolations occur.
Where the monitoring program presents good evideheedemarcation between seasons where critecieelences occur and
seasons when they do not, the 10% exceedence ilieie Wwased on an annual estimate of the frequeheyxceedence.

this footnote two times. The duplication was

Comment [D20]: Previously the LMD repeated
removed.

)
|

Comment [D21]: Removed wording “The
Criteria for E. Coli is 126 counts/100ml 10 CFR 20-
7.031(4)(c) - did not need to be stated for this
beneficial use
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TABLE 1.1. METHODS FOR ASSESSING COMPLIANCE WITH
WATER QUALITY STANDARDSUSED FOR 303(D) LISTING PURPOSES: NUMERIC
CRITERIA THAT ARE INCLUDED IN STATE WATER QUALITY STANDARDS, 10

CSR 20-7.031
BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS?
CODE
10 CSR 2-7.031 (4)(C
Protection of Dissolved 1-4 Full:  No more than 10% of asample
Aquatic Life oxygen. exceed criteriofi.
Non-Attainment: Requirements for full
attainment not met.
Protection of Toxic 1-4 Full: No mcre than one acute toxic even
Aguatic Life Chemicals three yearé. that results in a documented
fish kill (does not include fish kills due to
natural causess). No more thanone | - ‘{Comment [D22]:
exceedence of acute or chronic criterion|in 2994
the last three years for which data is
available
Non-Attainment: Requirements for full
attainment not met.
Protection of Nutrients in 1-4 Full: Nutrient levels dmot exceer
Aquatic Life Lakes (total WATER QUALITY STANDARDS
phosphorus, following procedures stated in Table B-1| - { comment [D23]: Added
Total nitrogen,
Chlorophyll) Non-Attainment: Requirements for full
attainment not met.
Fish Chemicals 1-4 Full: Water quality does not exce
Consumption | (water) WATER QUALITY STANDARDS
following procedures stated in Table B-1| - { comment [D24]: Addec
Non-Attainment: Requirements for full
attainment not met.
Drinking Water | Chemical 1-4 Full: WATER QUALITY STANDARDS
Supply -Raw (toxics) not exceedeb following procedures stated
Water? in Table B-1. - comment [D25]: Addec

1 Nutrient criteria will be used in the 2016 LMD grif these criteria appear in the Code of StateuReipns, and have not been
disapproved by the U.S. Environmental Protectioeray.
2 Raw water is water from a stream, lake or grouatewprior to treatment in a drinking water treatinaiant.
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TABLE 1.1. METHODS FOR ASSESSING COMPLIANCE WITH
WATER QUALITY STANDARDSUSED FOR 303(D) LISTING PURPOSES: NUMERIC
CRITERIA THAT ARE INCLUDED IN STATE WATER QUALITY STANDARDS, 10

available, for samples collected durin
seasons for which bacteria criteria apply

Non-Attainment: Requirements for full

attainment not met.

13 A geometric mean of 206 cfu/100 ml for E. coliMié used as a criterion value for Category B Ratimral Waters. Because
Missouri's Fecal Coliform Standard ended Decemlie2B08, any waters appearing on the 2008 303@)als a result of the
Fecal Coliform Standard will be retained on thewdh the pollutant listed as “bacteria” until §iofent E. coli sampling has
determined the status of the water.

CSR 20-7.031
BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS?
CODE
Non-Attainmen: Requirements for fu
attainment not met.
Drinking Water | Chemica 1-4 Full: WATER QUALITY STANDARDS
Supply- Raw (sulfate, not exceedeb following procedures stated
Water chloride, in TableB-1. | - { comment [D26]: Addec
fluoride)
Non-Attainment: Requirements for full
attainment not met.
Drinking Water | Chemical 1-4 Eull: No MCL* violations based on Sa
Supply- (toxics) Drinking Water Act data evaluation
| Finished Water procedures.
Non-Attainment: Requirements for full
attainment not met.
NOTE: Finished water data will not be
used for analytes where water quality
problems may be caused by the drinking
water treatment process such as the
formation of Trihalomethanes (THMs) or
problems that may be caused by the
distribution system (bacteria, lead, copper).
Whole-Body- Fecal (oliform 2-4 | Where there are at least five samples | - {Comment [D27]: Updated to reflect minimum
Contact or E. colicount year taken during the recreational seasop; 2umbers of samples needed to make an asse
Recreation and
Secondary Full: WATER QUALITY STANDARDS
Contact not exceeded as a geometric mean, in apy
Recreation of the last three years for which data is
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TABLE 1.1. METHODS FOR ASSESSING COMPLIANCE WITH
WATER QUALITY STANDARDSUSED FOR 303(D) LISTING PURPOSES: NUMERIC
CRITERIA THAT ARE INCLUDED IN STATE WATER QUALITY STANDARDS, 10

CSR 20-7.031
BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS?
CODE
Irrigation, Chemica 1-4 Full: WATER QUALITY STANDARDS
Livestock and not exceedeb following procedures stated
Wwildlife Water in TableB-1. | - { comment [D28]: Addec
Non-Attainment: Requirements for full
attainment not met.

*Maximum Contaminant Level
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TABLE 1.2. METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDSUSED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDSNOT CONTAINED IN STATE WATER

QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL
USES

DATA TYPE

DATA
QUALITY
CODE

COMPLIANCE WITH WATER
QUALITY STANDARDS'

Overall use
protection (all
beneficial
uses)

Narrative criteric
for which
guantifiable
measurements
can be made.

1-4

Full: Stream appearance typical
reference or appropriate control streams
this region of the state.

Non-Attainment: The weight of evidence
based on the narrative criteria in 10 CSRK
20-7.031(3), demonstrates the observed
condition exceed a numeric threshold
necessary for the attainment of a benefig
use

For example:

Color: Color as measured by the Platinu
Cobalt visual method (SM 2120 B) in a
waterbody is statistically significantly
higher than a control water.

Objectionable Bottom Deposits: The
bottom that is covered by sewage sludge
trash or other materials reaching the wat
due to anthropogenic sources exceeds t
amount in reference or control streams b
more than twenty percent.

Note: Waters in mixing zones and
unclassified waters which support aquati
life on an intermittent basis shall be subj
to acute toxicity criteria for protection of
aquatic life. Waters in the initial Zone of
Dilution (ZID) shall not be subject to acut
toxicity criteria.

in

ial

er
ne

2ct

9]
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TABLE 1.2. METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDSUSED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDSNOT CONTAINED IN STATE WATER

QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL | DATATYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS'
CODE
Protectin of Toxic Chemical 1-4 Full: No more than one acute toxic even

Aquatic Life

three{ years (does not include fish kills duy
to natural causes). No more than one _

exceedence of acute or chronic criterion
three years for all toxic¥. *°

Non-Attainment: Requirements for full
attainment not met.

4 The test result must be representative of watalitgifor the entire time period for which acuteatwonic criteria apply. For
ammonia the chronic exposure period is 30 daysalfather toxics 96 hours. The acute exposur@®g@dor all toxics is 24
hours, except for ammonia which has a one houraxpgeriod. The Department will review all appiate data, including
hydrographic data, to insure only representatita #aused. Except on large rivers where stornemfidws may persist at
relatively unvarying levels for several days, gsalmples collected during storm water flows will hetused for assessing
chronic toxicity criteria.
15n the case of toxic chemicals occurring in bent#@diment rather than in water, the numeric tholelshused to determine the
need for further evaluation will be the ProbabléEf Concentrations proposed in “Development anali&tion of Consensus-
Based Sediment Quality Guidelines for Freshwataskstems” by McDonald, D.D. et al. Arch. Enviroror€am. Toxicol.
39,20-31 (2000). These Probable Effect Conceatrsiare as follows: 33 mg/kg As; 4.98 mg/kg Ad;1 mg/kg Cr; 149
mg/kg Cu; 48.6 mg/kg Ni; 128 mg/kg Pb; 459 mg/kg 861 pg/kg naphthalene; 1170 pg/kg phenanthrébgp pg/kg
pyrene; 1050 pg/kg benzo(a)anthracene, 1290 offikgene; 1450 pg/kg benzo(a)pyrene; 22,800 Ligtiagpolyaromatic
hydrocarbons; 676 pg/kg total PCBs. Chlordane 0@/gg; Sum DDE 31.3 ug/kg; Lindane (gamma-BH®pR4ug/kg. Where
multiple sediment contaminants exist, the Prob&lflect Concentrations Quotient shall not excee®.03ee Table B-1 and
Appendix D for more information on the Probable Effect Corications Quotient.

D

- { comment [D29]: Addec

in
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TABLE 1.2. METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDSUSED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDSNOT CONTAINED IN STATE WATER

QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL
USES

DATATYPE

DATA
QUALITY
CODE

COMPLIANCE WITH WATER
QUALITY STANDARDS'

Protection of
Aquatic Life

Biological: Aq.
Invertebrates-
DNR Protocol*®

Biological:
MDC Fish
Community
(RAM) Protocol
(Ozark Plateau
only)

34

3-4

FEull: For seven or fewer samp and
following DNR wadeable streams
macroinvertebrate sampling and evaluat
protocols, 75% of the stream condition

index scores must be 16 or greater. Fauna

achieving these scores are considered tg

very similar to regional reference streams.

on

be

For greater than seven samples or for other

sampling and evaluation protocols, results

must be statistically similar to
representative reference or control str&a

Non-Attainment: For seven or fewer
samples and following DNR wadeable
streams macroinvertebrate sampling and
evaluation protocols, 75% of the stream
condition index scores must be 14 or
lower. Fauna achieving these scores ar¢
considered to be substantially different
from regional reference streamSor more
than seven samples or for other samplin
and evaluation protocols, results must be
statistically dissimilar to control or
representative reference streams.

FEull: For seven or fewer samples and
following MDC RAM fish community

protocols, 75% of the IBI scores must be
36 or greater. Fauna achieving these scg
are considered to be very similar to
regional reference streams. For greater
seven samples or for other sampling and
evaluation protocols, results must be

M

D

h

res

han

6 DNR invert protocol will not be used for assesshierhe Mississippi Alluvial Plains (bootheel ayeaie to lack of reference
streams for comparison.
7 See Table B-1 and B-2. For test streams thagignificantly smaller than bioreference streams netmth bioreference

streams and small control streams are used tosafgebiological integrity of the test stream, dssessment of the data should
display and take into account both types of corgti@ams.
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TABLE 1.2. METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDSUSED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDSNOT CONTAINED IN STATE WATER
QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS'
CODE

staistically similar to representatiy
reference or control stredfn

Suspected of Impairment: data not
conclusive (Category 2B). For first and
second order streams IBI score < 29.

Non-Attainmenit: First and second order
streams will not be assessed for non-

attainment[. For third to fifth order streams; { Comment [D30]: Addec

For seven or fewer samples and following
MDC RAM fish community protocols,
75% of the stream condition index scores
must be lower than 36. Fauna achieving
these scores amnsidered to be
substantially different from regional
reference streamd-or more than seven
samples or for other sampling and
evaluation protocols, results must be
Other Biological 3.4 statistically _d|SS|m|Iar to control or(‘)
Data representative reference streatié’

Full: Results must be statistically similar|
to representative reference or control
streams?

Non-Attainment: Results must be
statistically dissimilar to control or
representative reference streams.

8 See Table B-1 and B-2. For test streams thagignificantly smaller than bioreference streams netmth bioreference
streams and small control streams are used tosabgebiological integrity of the test stream, dssessment of the data should
display and take into account both types of corgti@ams.

9Bl scores are from “Biological Criteria for StraaFish Communities in Missouri” 2008. Doisy, etfal. MDC. If habitat is a
likely problem the waterbody won't be listed as &y 5 based on this data. It still could be Gatg 4C, 2B, or 3B.

20 For determining influence of poor habitat on theamples that are deemed as impaired, consultattorMDC RAM staff

will be utilized. If, through this consultation, lhigat is determined to be a significant possibleseafor impairment, the water
body will not be rated as impaired, but as suspeirhpairment (categories 2B or 3B).
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TABLE 1.2. METHODS FOR ASSESSING COMPLIANCE WITH WATER QUALITY
STANDARDSUSED FOR 303(D) LISTING PURPOSES: NARRATIVE CRITERIA
BASED ON NUMERIC THRESHOLDSNOT CONTAINED IN STATE WATER

QUALITY STANDARDS (10 CSR 20-7.031)

BENEFICIAL | DATA TYPE DATA COMPLIANCE WITH WATER
USES QUALITY QUALITY STANDARDS'
CODE
Protection ot | Toxicity testing 2 Eull: No more than one test result
Aquatic Life of streams or statistically significant deviation from
lakes using controls in acute or chronic test in a three-
aquatic year period?
organisms
Non-Attainment: Requirements for full
attainment not met.
Fish Chemicals 1-2 Full: Fish tissue leels in fillets, plugs, and | - -{ comment [D31]: Addec
Consumption | (tissue) eggs do not exceed guidelirfés.

Non-Attainment: Requirements for full
attainment not met.

Duration of Assessment Period

Except where the assessment period is specifioatlyd in Table 1.1, the time period for
which data will be used in making the assessmesttdrin Table 1 will be determined by the
data age considerations provided in Section I13213and data representativeness

considerations in Table 1.1 and footnote 14.

Assessment of Tier Three Waters

Waters given Tier Three protection by the antiddgt@n rule at 10 CSR 20-7.031(2),
shall be considered impaired if water quality daticate a reduction in the waters’
historical quality. Historical quality is deterneid from past data that best describes the
waters’ quality following promulgation of the argigradation rule and at the time the water
was given Tier Three protection.

21 Fish tissue threshold levels are; chlordane 0.kgnCrellin, J.R. 1989‘New Trigger Levels for Chlordane in Fish-Revised
Memo” Mo. Dept. of Health inter-office memorandum. Jdge 1989); mercury 0.3 mg/kg based on “Water @uélriterion
for Protection of Human Health: Methylmercury” ER23-R-01-001. Jan. 2001.

Ina 2012 DHSS Memo (not yet approved) these vdiags changed: Chlordane — 0.2 ; Mercury -0.27B$€0.540 ; lead

has not changed, but they do add atrazine and P{B&sFillet Advisory Concentrations (FFACs) in Missouri)
« http://www.epa.gov/waterscience/criteria/methylnieyémerctitl. pdf, PCBs 0.75 mg/kg, MDHSS MemorandAnogust 30,

2006"Development of PCB Risk-based Fish ConsumptiontlTables; and lead 0.3mg/kg (World Health Organization
1972 “Evaluation of Certain Food Additives and the @Gaminants Mercury, Lead and CadmiunW/HO Technical Report
Series No. 505, Sixteenth Report on the Joint FABOAExpert Committee on Food Additives. Geneva 33 Apsessment of
Mercury will be based on samples solely from tHfaing higher trophic level fish species; wallewauger, trout, black
bass, white bass, striped bass, northern pikéeftat catfish and blue catfish.
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Historical data gathered at the time the watereweéren Tier Three protection will be

used if available. Because historical data maljnhiéed, the historical quality of the

waters may be determined by comparing data fronagsessed segment with data from a
“representative” segment. A representative segiisembody or stretch of water that best
reflects the conditions that probably existed atttime the antidegradation rule first applied
to the waters being assessed. Examples of possjirlesentative data include 1) data from
segments upstream from assessed segments thaerdissiharges of the quality and
guantity that mimic the historical discharges te #ssessed segment, and 2) data from
other bodies of water in the same ecoregion hazisignilar watershed and landscape and
receiving discharges and runoff of the quality godntity that mimic the historical
discharges to the assessed segment. The assegsayariso use data from the assessed
segment gathered between the time of the initiadfofier Three protection and the last
known point in time in which upstream dischargesoff and watershed conditions
remained the same may if the data do not showignifisant trends of declining water
quality during that period.

The data used in the comparisons will be testeddomality and an appropriate statistical
test will be applied. The null hypothesis for thst will be that assessed segment and the
representative segment have the same water qualitiz. will be a one-tailed test (the test
will consider only the possibility that the asse&ssegment has poorer water quality) with
the alpha level of 0.1, meaning that the test ralistv greater than a 90 percent probability
that the assessed segment has poorer water ghalityhe representative segment before
the assessed segment can be listed as impaired.

Other Types of Information

1. Observation and evaluation of waters for namgleance with state narrative water
quality criteria. Missouri’s narrative water quglcriteria, as described in 10 CSR 20-
7.031 Section (3), may be used to evaluate wathesna quantitative value can be
applied to the pollutant (see Table 1 page 15)s@&marrative criteria apply to both
classified and unclassified waters and prohibitftlewing in waters of the state:

a. Unsightly, putrescent or harmful bottom deposits,

b. Oil, scum and floating debris,

c. Unsightly color, turbidity or odor,

d. Substances or conditions causing toxicity to huraaimmal or aquatic life,

e. Human health hazard due to incidental contact,

f. Acute toxicity to livestock or wildlife, when used a drinking water supply,

Physical, chemical or hydrologic changes that imed natural biological
community, and

@

h. Used tires, car bodies, appliances, demolitionidebsed vehicles or equipment
and any solid waste as defined by Missouri's SWlaste Law,

i. Acute toxicity.
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2. Habitat assessment protocols for wadeable streawgstieen established and are
conducted in conjunction with sampling of aquatiedartebrates and the analysis of
aquatic invertebrates data. The Departmentneiiluse habitat assessment data alone for
assessment purposes.

E. Other 303(d) Listing Considerations

1. Adding to the Existing List or Expanding the Scaémpairment to a Previously Listed
Water

The listed portion of an impaired water may beéased based on recent monitoring data
following the guidelines in this document. Onenwre new pollutants may be added to
the listing for a water already on the list basederent monitoring data following these
same guidelines. Waters not previously listed bepadded to the list following the
guidelines in this document.

2. Deleting from the Existing List or Decreasing treofe of Impairment to a Previously
Listed Water

The listed portion of an impaired water may berdased based on recent monitoring
data following the guidelines in this document. e@m more pollutants may be deleted
from the listing for a water already on the lissed on recent monitoring data following
these same guidelines. Waters may be completelguedfrom the list for several
reason%, the most common being (1) water has returnedmaptiance with water
quality standards or (2) the water has an apprdeea Maximum Daily Loadstudy.

3. Prioritization of Waters for Total Maximum Daily bd Development

Section 303(d) of the Clean Water Act and federgulation 40 CFR 130.7(b)(4) require
states to submit a priority ranking of waters sgéljuiring Total Maximum Daily Loads.
The department will prioritize development of Tdximum Daily Loads based on
several variables including:

¢ severity of the water quality problem

« amount of time necessary to acquire sufficient taevelop the Total Maximum
Daily Load

 court orders, consent decrees or other formal aggets

» budgetary constraints, and

« amenability of the problem to treatment

The department’s Total Maximum Daily Load scheduilerepresent its prioritization.

4. Resolution of Interstate/International Disagreata

22 see, “Guidance for 2006 Assessment, Listing agpbiRing Requirements Pursuant to Sections 303(#)(b) and 314 of the
Clean Water Act”. USEPA, Office of Water, WashimgtDC.
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The Department will review the draft 303(d) Lisfsall other states with which it shares a
border (Missouri River, Mississippi River, Des MefRiver and the St. Francis River) or
other interstate waters. Where the listing in haostate is different than in Missouri, the
department will request the data upon which thelisin the other state is based. This
data will be reviewed following all data evaluatignidelines previously discussed in this
document. The Missouri list mdoe changed pending the evaluation of this additidata.



Methodology for the Development of the
2016 Section 303(d) List in Missouri
Page 29 of 38

Appendix A

Excerpt fromGuidance for 2006 Assessment, Listing and RepoReguirements Pursuant to
Sections 303(d), 305(b) and 314 of the Clean Water July 29, 2005. USEPA pp.39-41.

G. How should statistical approaches be used innemnt determinations?

The state’s methodology should provide a ratiof@eny statistical interpretation of data
for the purpose of making an assessment determimati

1.

Description of statistical methods to be employesdrious circumstances:

The methodology should provide a clear explanatiowhich analytic tools the state
uses and under which circumstances. EPA recomnthatithe methodology explain
issues such as the selection of key sample statigtrithmetic mean concentration,
median concentration, or a percentile), null anerahtive hypotheses, confidence
intervals, and Type | and Type Il error threshold$ie choice of a statistic tool
should be based on the known or expected distobuf the concentration of a
pollutant in the segment (e.g., normal or log ndjrimeboth time and space.

Past EPA guidance, 1997 305(b) and 2000 CALM,menended making non-
attainment decisions for “conventional pollutantsTotal Suspended Solids, pH,
Biochemical Oxygen Demand, fecal coliform bacteia oil and grease — when
more than 10% of measurements exceed the watatyqeriterion; however, EPA
guidance has not encouraged use of the 10% ruteotlier pollutants, including
toxics. Use of this rule when addressing conveatipollutants, is appropriate if its
application is consistent with the manner in whiod applicable water quality
criterion are expressed. An example of a watelityuaiterion for which an
assessment based on the 10% rule would be appmjwitie EPA acute water
quality criterion for fecal coliform bacteria, ajgalble to protection of water contact
recreational use. This 1976-issued water qualitgrion was expressed as, “...no
more than ten percent of the samples exceedin@#00Dper 100ml, during a 30-day
period. This assessment methodology is clearlgctife of the water quality
criterion.

On the other hand, use of the 10 percent ruleterpreting water quality data is
usually not consistent with water quality criteriexpressed either as: (1)
instantaneous maxima not to be surpassed at ary ¢in{2) average concentrations
over specified times. In the case of “instantasaoaxima (or minima) never to
occur” criteria use of the 10 percent rule typigddlads to the belief that segment
conditions are equal to or better than specifiethieywater quality criterion, when
they in fact are considerably worse. (That is|lytaht concentrations are above the
criterion concentration a far greater proportiorthaf time than specified by the water
quality criterion). Conversely, use of this deafsrule in concert with water quality
criterion expressed as average concentrationsspesific times can lead to



Methodology for the Development of the
2016 Section 303(d) List in Missouri
Page 30 of 38

concluding that segment conditions are worse thatemguality criterion, when in
fact, they are not. If the state applies differdgtision rules for different types of
pollutants (e.g., toxic, conventional, and non-amtional pollutants) and types of
standards (e.g., acute versus chronic criteriadoitic life or human health), the
state should provide a reasonable rationale suppdtie choice of a particular
statistical approach to each of its different sétsollutants and types of standards.

2. Elucidation of policy choices embedded in sébecof particular statistical
approaches and use of certain assumptions:

EPA strongly encourages states to highlight paliegisions implicit in the statistical
analysis that they have chosen to employ in vardinesimstances. For example, if
hypothesis testing is used, the state should niakiecision-making rules transparent
by explaining why it chose either “meeting Waterafty Standards” or “not meeting
Water Quality Standards” as the null hypothesifutedle presumption) as a general
rule for all waters, a category of waters, or afivilual segment. Starting with the
assumption that a water is “healthy” when employiggothesis testing means that a
segment will be identified as impaired, and plaice@ategory 4 or 5, only if
substantial amounts of credible evidence existtote the presumption. By contrast,
making the null hypothesis “Water Quality Standardsbeing met” shifts the burden
of proof to those who believe the segment is, at, faeeting Water Quality
Standards.

Which “null hypothesis” a state selects could lljkereate contrasting incentives
regarding support for additional ambient monitorémgong different stakeholders. If
the null hypothesis is “meeting standards”, theas wo previous data on the
segment, and no additional existing and readilylavie data and information is
collected, then the “null hypothesis” cannot bec&d, and the segment would not
be placed in Category 4 or 5. In this situatitlwse concerned about possible
adverse consequences of having a segment declarpdifed” might have little
interest in collection of additional ambient daMeanwhile, users of the segment
would likely want to have the segment monitoredih&y can be assured that it is
indeed capable of supporting the uses of conc®mthe other hand, if the null
hypothesis is changed to “segment not meeting Watatity Standards”: then those
that would prefer that a particular segment ndabeled “impaired” would probably
want more data collected, in hopes of proving thatull hypothesis is not true.

Another key policy issue in hypothesis testing/iet significance level to use in
deciding whether to reject the null hypothesisckPig a high level of significance

for rejecting the null hypothesis means that gesaphasis is being placed on
avoiding a Type | error (rejecting the null hypatlse when in fact, the null
hypothesis is true). This means that if a 0.1@iS@ance level is chosen, the state
wants to keep the chance of making a Type | efror below 10 percent. Hence, if
the chosen null hypothesis is “segment meeting WQtrlity Standards”, the state is
trying to keep the chance of saying a segmentsirad, when in reality it is not,
under 10 percent.
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An additional policy issue is the Type Il error®{ rejecting the null hypothesis,
when it should have been). The probability of TYiperrors depends on several
factors. One key factor is the number of sampladable. With a fixed number of
samples, as the probability of Type | error deasathe probability of a Type Il error
increases. States would ideally collect enoughpsesrso the chances of making
Type | and Type Il errors are simultaneously smblhfortunately, resources needed
to collect those numbers of samples are quite oftgrmvailable.

The final example of a policy issue that a sthtmufd describe is the rationale for
concentrating limited resources to support dateectibn and statistical analysis in
segments where there are documented water queditygmns or where the
combination of nonpoint source loadings and padotrse discharges would indicate
a strong potential for a water quality problem xse

EPA recommends that, when picking the decisioasrahd statistical methods to be
utilized when interpreting data and informatiomtes attempt to minimize the
chances of making either of the following two esror

» Concluding the segment is impaired, when in faigt itot, and
» Deciding not to declare a segment impaired, whemiit fact impaired.

States should specify in their methodology whatisicance level they have chosen to use, in
various circumstances. The methodology would Bestribe in “plain English” the likelihood
of deciding to list a segment that in reality i< mopaired (Type | error if the null hypothesis is
“segment not impaired”). Also, EPA encouragesestad estimate, in their assessment
databases, the probability of making a Type Il refnot putting on the 303(d) List a segment
that in fact fails to meet Water Quality Standayeg)en: (1) commonly-available numbers of
grab samples are available, and (2) the degrear@ince in pollutant concentrations are at
commonly encountered levels. For example, if @@ssment is being performed wit[h a water

quality criterid (WQC) expressed as a 30-day avecagcentration of a certain pollutant, it - {Comment [D32]: Addec

would be useful to estimate the probability of @@yl error when the number of available
samples over a 30-day period is equal to the agemagber of samples for that pollutant in
segments statewide, or in a given group of segmasssiming a degree of variance in levels of
the pollutant often observed over typical 30-dayquis.
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Appendix B
Statistical Considerations

The most recent EPA guidance on the use of statistithe 303(d) listing methodology document
is given in Appendix A. Within this guidance thene three major recommendations regarding

statistics:

» Provide a description of which analytical tools gitete uses under various circumstances,

* When conducting hypothesis testing, explain théouarcircumstances under which the
burden of proof is placed on proving the watemigpaired and when it is placed on proving
the water is unimpaired, and

e Explain the level of statistical significance usedler various circumstances.

Description of Analytical Tools

The Tables B-1 and B-2 below describes the analytiols the department will use to determine
impairment (Table B-1) and to determine when listeders are no longer impaired (Table B-2).

TABLE B -1. DESCRIPTION OF ANALYTICAL TOOLSFOR DETERMINING IF
WATERSARE IMPAIRED

between test streal
and control stream

nvalue exceeds
tabular “t” value

for test alpha

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rulé®
Narrative Color Hypothesis Test Null Hypothesis: Reject Null 0.10
Criteria (Narrative) | Two Sample, one tailed| There is no Hypothesis if
“t “Test difference in color | calculated “t”

2 Where hypothesis testing is used for media ot fish tissue, for data sets with five samplefewter, a 75 percent
confidence interval around the appropriate cemgradencies will be used to determine use attainstafis. Use attainment will
be determined as follows: (1) If the criterionuals above this interval (all values within theeiwal are in conformance with
the criterion), rate as unimpaired. (2) If theemiibn value falls within this interval, rate as mpaired and place in Category 2B
or 3B. (3) If the criterion value is below thigenval (all values within the interval are not mnformance with the criterion),
rate as impaired. For fish tissue this proceduliebe used with the following changes: (1) it labply only to sample sizes of
less than four and, (2) a 50% confidence intenitilbe used in place of the 75% confidence interval
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TABLE B -1. DESCRIPTION OF ANALYTICAL TOOLSFOR DETERMINING IF
WATERSARE IMPAIRED

Comment [D33]: Added, and removed “one
sided confidence limit”

Comment [D34]: Added, and removed “30 or
more”

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rulé®
Bottom Hypothesis Test, Two | Null Hypothesis: Reject Null 0.40
Deposits Sample, one tailed “t Solids of Hypothesis if 60%
(Narrative) | “Test| | anthropogenic_ _ _| Lower Confidencel = _ = T
origin cover less | Limit (LCL) of
than 20% of stream mean percent fine|
bottom where sediment
velocity is less than deposition (pfsd)
0.5 feet/second. in stream is
greater than the
sum of the pfsd in
the control and 20
% more of the
stream bottom.
i.e., where the pfs
is expressed as a
decimal, test
stream pfsd >
(control stream
pfsd)+
(0.20)*
Aquatic Life | Biological | For DNR Invert Using DNR Invert. | Reject Null 0.10
Monitoring | protocol: protocol: Hypothesis
(Narrative) | Binomial probability | Null Hypothesis: | if frequency of
for Sample sizes \Sr Frequency of full | fully sustaining
morel. sustaining scores | scores on test ] - {
”””””” for teststream’is | streamis |
For RAM Fish IBI the same as for significantly less
protocol: biological criteria | than for biological
Binomial probability for | reference streams.| criteria reference
Sample sizesl8ormore], | streams. | -

Comment [D35]: Same comment as above ]

24f data is non-normal a nonparametric test wilised as a comparison of medians. The same 20@taditfe still applies.
With current software we use the Mann-Whitney test.
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TABLE B -1. DESCRIPTION OF ANALYTICAL TOOLSFOR DETERMINING IF
WATERSARE IMPAIRED

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rulé®
For DNR Invert protocol| A direct Rate as impaired if Not applicable
andsample sizes greatef comparison of biological criteria
than 30: frequencies reference stream
Direct comparison. between tesand frequency of
biological criteria | sustain-
[For RAM Fish IBI reference streams | ing scores is moreg
protocol and will be made than five percent
sample sizes greater than more than test
30: stream
Direct comparisoh. | | __ - comment [D36]: Added )
For other biological datd: Null Hypothesis, Reject Null 0.1
An appropriate Community Hypothesis
parametric or metric(s) in test If metric scores
nonparametric test will | stream is the same| for test stream are
be used. asfor a reference | significantly less
stream or control | than reference or
streams contro stream.
Other biological
monitoring to be
determined by type
of data.
Aquatic Life | Toxic Not applicable No more than one Not applicable Not applicable
Chemicals toxic event, toxicity|
in test failure or
Water. exceedence of acufe
(Numeric) or chronic criterion
in 3 years.
Toxic Comparison of mean to| Waters are judged
Chemicals | PEL value. to be Impaired if
in sample mean
Sediments Exceeds 15% of
(Narrative) PEL or 150% of
PEQ®
Aquatic Life | temperatureg, Binomial probability Null Hypothesis: Reject Null [Not
pH, total No more than 10%| Hypothesis if the | applicable - -{ comment [D38]: Added, removed ‘0.1 |
diss. gases, of samples exceed [Type | error rate is [
oil and thewater quality lessthan0.l | - ‘{Comment [D37]: Added, removed exceedanc}
grease, diss criterion frequency is significantly more than 10%”
oxygen
(Numeric)

2 Where there is convincing evidence of a healibjolgical community (fish and/or aquatic inverteteranonitoring data) or
convincing evidence of a lack of toxicity (two specbioassay tests of sediment elutriate wateedingent pore water), this
evidence will be evaluated in conjunction with gesliment PEL data
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TABLE B -1. DESCRIPTION OF ANALYTICAL TOOLSFOR DETERMINING IF
WATERSARE IMPAIRED

i

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rulé®
Groundwater| E.coli Binomial Probability | Null Hypothesis: | Reject Null | 010 - {Comment [D39]: Removed “10% Exceedant ]
Protection No more than 10%| Hypothesis if the
of samples exceed [Type | error rate is ‘
the lessthan0.l | - ‘{Comment [D40]: Added, removed “exceedanc
water quality frequency is significantly more than 10
criterion
Fish Toxic Hypothesis test Null Hypothesis: Reject Null 0.40
Consumption| Chemicals | 1-Sided Confidence Levels of Hypothesis
in water Limit contaminants in if the 60% LCL is
(Numeric) water do not exceedgreater than the
criterion. criterion value.
Fish Toxic Four or more samples: | Null Hypothesis: Reject Null 0.40
Consumption| Chemicals | Hypothesis test Levels in fillet Hypothesis if the
in Tissue 1-Sided Confidence samples or fish 60% LCL is
(Narrative) | Limit eggs do not exceed greater than the
criterion. criterion value.
Drinking Toxic Hypothesis test Null Hypothesis: Reject Null 0.40
Water Chemicals | 1-Sided Confidence Levels of Hypothesis if the
Supply (Numeric) limit contaminants do | 60% LCL is
(Raw) not exceed greater than the
criterion. criterion value.
Drinking Non-toxic | Hypothesis test Null Hypothesis: Reject Null 0.40
Water Chemicals | 1-Sided Confidence Levels of Hypothesis
Supply (Numeric) limit contaminants do | if the 60% LCL is
(Raw) not exceed greater than the
criterion. criterion value.
Drinking Toxic Methods stipulated by | Methods stipulated| Methods Methods
Water Chemicals | Safe Drinking Water by stipulated by stipulated by
Supply Act Safe Drinking Safe Drinking Safe Drinking
(Finished) Water Water Water Act
Act Act
Whole Body | Bacteria Geometric Mean Null Hypothesis: Reject Null -Not
Contact and | (Numeric) Levels of Hypothesis Applicable
Secondary contaminants do | if the Geometric
Contact Rec. not exceed Mean
criterion. is greater than the

criterion value.
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TABLE B -1. DESCRIPTION OF ANALYTICAL TOOLSFOR DETERMINING IF
WATERSARE IMPAIRED

criterion value.

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rulé®
Irrigation & | Toxic Hypothesis test Null Hypothesis: Reject Null 0.40
Livestock Chemicals | 1-Sided Confidence Levels of Hypothesis if the
Water (Numeric) limit contaminants do | 60% LCL is
not exceed greater than the
criterion. criterion value.
Protection of | Nutrients in | Hypothesis te&t Null hypothesis: Reject Null 0.40
Aquatic Life | Lakes Criteria are not hypothesis if 60%
(Numeric) exceeded. LCL value is
more than

26 State nutrient criteria require at least four slmper year taken near the outflow point of tte lgor reservoir) between May
1 and August 31 for at least four different, nateesarily consecutive, years.
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TABLE B -2. DESCRIPTION OF ANALYTICAL TOOLSFOR DETERMINING WHEN WATERSARE
NO LONGER IMPAIRED

t [D41]: Previously footnote 27 was a

Same a; TabL duplicate of footnote 25. Removed duplication.

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rulé®
Narrative Color Same as Table B-1 Same as Table B-1  Same as Tab|e0.40
Criteria (Narrative B-1
Bottom Same as Table B-1 Same as Table B-1 Same as Tab|e0.40
Deposits B-1
(Narrative)
Aquatic Life | Biological | DNR Invert Protocol: Same as Table B-1  Same as Table | 0.40
Monitoring | For 8 to 30 samples B-1
(Narrative) | Same as Table B-1
RAM Fish IBI Protocol:
For 8 to 30 samples
Same as Table B-1
For DNR Invert Protocol Same as Table Same as Table Same as Table|
For more than 30 B-1. B-1. B-1.
Same as Table B-1
RAM Fish IBI Protocol:
For 8 to 30 samples
Same as Table B-1
For other biological datg: Same as Table Same as Table 0.40
Same as Table B-1. B-1. B-1.
Toxic Same as Table B-1. Same as Table | Same as Table Same as Table
Chemicals B-1. B-1. B-1.
in Water.
Toxic Comparison of mean to| Water is judged to | Not applicable Not applicable
Chemicals | PEL value. be unimpaired if
in sample mean does
Sediments not exceed 150 %
of PEL or 150% of]
PEQ? _ e
Aquatic Life | Temperatur| 30 or fewer samples: Same as Table Same as Table
e, pH, total | Same as Table B-1. B-1. B-1. B-1.
diss. gases,
oil and
grease, More than 30 samples: | Same as Table Same as Table Same as Table
diss. oxygen Same as Table B-1. B-1. B-1. B-1.
Groundwater| E.coli Same as Table B-1. Same as Table | Same as Table Same as Table
Protection B-1. B-1. B-1.
Fish Toxic Same as Table B-1. Same as Table Reject null 0.40
Consumption| Chemicals B-1. hypothesis if the
in water 60% UCL is
greater than the
criterion value.
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TABLE B -2. DESCRIPTION OF ANALYTICAL TOOLSFOR DETERMINING WHEN WATERSARE
NO LONGER IMPAIRED

Beneficial Analytes Analytical Tool Decision Rule/ Criterion Used Significance
Use Hypothesis with the Level
Decision Rulé®
Toxic Same as Table B-1. Same as Table Reject null 0.40
Chemicals B-1. hypothesis if the
in Tissue 60% UCL is
greater than the
criterion value.
Drinking Toxic Same as Table B-1. Same as Table Reject null 0.40
Water Chemicals B-1. hypothesis if the
Supply 60% UCL is
(Raw) greater than the
criterion value.
Drinking Non-toxic | Same as Table B-1. Same as Table Reject null 0.40
Water Chemicals B-1. hypothesis if the
Supply 60% UCL is
(Raw) greater than the
criterion value.
Drinking Toxic Same as Table B-1. Same as Table Same as Table Same as Table
Water Chemicals, B-1. B-1. B-1.
Supply
(Finished)
Whole Body | Bacteria Same as Table B-1. Same as Table Same as Table Not applicable
Contact and B-1. B-1
Secondary
Contact Rec.
Irrigation & | Toxic Same as Table B-1. Same as Table Reject null 0.40
Livestock Chemicals B-1. hypothesis if the
Water 60% UCL is
greater than the
criterion value.
Protection of | Nutrients in | Same as Table B-1. Same as Table Same as Table 0.40
Aquatic Life | Lakes B-1. B-1.

Rationale for the Burden-of-Proof

Hypothesis testing is a common statistical practitlee procedure involves first stating a
hypothesis you want to test, such as “the mosufatly seen color on clothing at a St. Louis
Cardinals game is red” and then the opposite drhyplothesis “red is not the most frequently seen
color on clothing at a Cardinals game.” Then &istieal test is applied to the data (a sampléhef t
predominant color of clothing worn by 200 fans &adinals game on July 12) and based on an

analysis of that data, one of the two hypothesekasen as correct.

In hypothesis testing, the burden-of-proof is alsvay the alternate hypothesis. In other words,
there must be very convincing data to make us caolecthat the null hypothesis is not true and that
we must accept the alternate hypothesis. How aaimg the data must be is stated as the
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“significance level” of the test. A significanceviel of 0.10 means that there must be at least a 90
percent probability that the alternate hypothesistie before we can accept it and reject the null
hypothesis.

For analysis of a specific kind of data, eithertist significance level or the statement of nod a
alternative hypotheses, or both, can be variedhiese the desired degree of statistical rigore Th
department has chosen to maintain a consisteof sell and alternate hypotheses for all our
statistical procedures. The null hypothesis welitbat the water body in question is unimpaired and
the alternate hypothesis will be that it is impdiréd/arying the level of statistical rigor will be
accomplished by varying the test significance leFel determining impairment (Table B-1) test
significance levels are set at either 0.1 or 0.daming the data must show a 90% or 60%
probability respectively, that the water body igpaired. However, if the department retained these
same test significance levels in determining whemgpaired water had been restored to an
unimpaired status (Table B-2) some undesirabldteesan occur.

For example, using a 0.1 significance level foed®ining both impairment and nonimpairment; if
the sample data indicate the stream had a 92 pgeuamability of being impaired, it would be rated
as impaired. If subsequent data was collectechdddd to the database and the data now showed
the water had an 88 percent chance of being ingbaitevould be rated as unimpaired. Judging as
unimpaired a water with only a 12 percent probgbdf being unimpaired is clearly a poor
decision. To correct this problem, the departmehituse a test significance level of 0.4 for some
analytes and 0.6 for others. This will increaseaanfidence in determining compliance with
criteria to 40 percent and 60 percent respectivetier the worst case conditions, and for most
databases will provide an even higher level of icamfce.

Level of Significance Used in Tests

The choice of significance levels is largely retate two concerns. The first is concerned with
matching error rates with the severity of the cagusaces of making a decision error. The second
addresses the need to balance, to the degreecptaetiType | and Type Il error rates.

For relatively small databases, the disparity betw&ype | and Type Il errors can be large. The
table below shows error rates calculated usindpithemial distribution for two very similar
situations. Type | error rates are based on arstreith a 10 percent exceedence rate of a standard
and Type Il error rates for a stream with a 15 perexceedence rate of a standard. Note that
choosing a Type | error rate of 0.05 rather thd® increases an already very large Type Il error
rate by about 10 percent. Also note that for @giVype | error rate, the Type |l error rate dexdin

as sample size increases.
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TableB - 3. Effectsof Typel Error Ratesand Sample Sizeon Typell Error

Rates
No. of | No. Meetin| Type | | Type|l No. of No. Meetin{ Type | | Type |
Samples Standards | Error | 1l Samples | Standards | Error | Error
Rate Error Rate Rate
Rate
6 5 A46¢ | 78 4 2 .0E .8¢
11 9 .30z | .78 9 6 .0E .8€
18 15 .26€ | .72 15 11 .0E .82
25 21 .23€ | .68 21 16 .0E .8C
27 20 .0E &

Use of the Binomial Probability Distribution fortkrpretation of the Ten Percent Rule

There are two options for assessing data for cempdi with the ten percent rule. One is to simply
calculate the percent of time the criterion valkiaat met and to judge the water to be impaired if
this value is greater than ten percent. The sepmttiod is to use some evaluative procedure that
can review the data and provide a probability stete regarding the compliance with the ten
percent rule. Since the latter option allows amwesit decisions relative to specific test
significance levels and the first option does tim, latter option is preferred. The procedure ehos

is the binomial probabilitﬁ/ distribution. _ - - Comment [D42]: Removed from sentence “for
””””””””””””””””””””” data sets up to size 30. Use of the binomial

probability is difficult for larger sample sizesné

Other Statistical Considerations for these larger data sets impairment will be
determined by making direct comparison of percent

. ) . i ) i of samples not compliant with the criterion value
Prior to calculation of confidence limits, the nality of the data set will be evaluated. If with the ten percent guideline.”

normality is improved by a data transformation, ¢befidence limits will be calculated on the
transformed data.

Time of sample collection may be biased and interfgth an accurate measurement of frequency
of exceedence of a criterion. Data sets composgdlyror entirely of storm water data or data
collected only during a season when water qualidplems are expected could result in a biased
estimate of the true exceedence frequency. Iretbases, the department may use methods to
estimate the true annual frequency and displayetbakulations whenever they result in a change
in the impairment status of a water.

For waters judged to be impaired based on bioldgiata where data evaluation procedures are not
specifically noted in Table 1, the statistical prdare used, test assumptions and results will be
reported.
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Appendix C
Examples of Statistical Procedures

Two Sample “t” Test for Color

Null Hypothesis: Amount of color is no greater @st stream than in a control stream. (As stated,
this is a one-sided test, meaning that we are iotgyested in determining whether or not the color
level in the test stream is greater than in a cbstream.) If the null hypothesis had been “antoun
of color is different in the test and control stresd we would have been interested in determining if
the amount of color was either less than or grehger the control stream, a two-sided test).

Significance Level (also known as the alpha lev&@l.0

Data Set: Platinum-Cobalt color units data fortdst stream and a control stream samples
collected at each stream on same date.

Test Streal 70 45 35 45 60 60 80
Control Strear 50 40 20 40 3C 40 75
Difference (-C) |20 5 15 5 30 20 5

Statistics for the Difference: Mean = 14.28, stadd#eviation =9.76, n=7

Calculated “t” value = (square root of n)(mean)igi@rd deviation = 3.86

Tabular “t” value is taken from a table of the tiistribution for 2 alpha (0.20) and n-1 degrees of
freedom. Tabular “t” = 1.44.

Since calculated “t” value is greater than tabtlalue, reject the null hypothesis and concludg th
the test stream is impaired by color.

Statistical Procedure for Mercury in Fish Tigsue __ { Comment [D43]: This example was updated
””””””””””””””””” from the 50% CL to the 60% LCL that is currently

. Lo used. The 60% LCL is followed regardless of

Data Set: data in pg/Kg 130, 230, 450. Mea®; Standard Deviation = 163.7 sample size. Therefore reference to fish tissue

The 60% Lower Confidence Limit Interval = the sagpiean minus the quantity: _ Samples less than or greafer than 4 data setforl
((0.253)(163.7)/square root 3) = 23.9. Thus WEG.CL Confidence Interval is
246.088 ng/Kg.

The criterion value is 300 pg/Kg. Therefore, sitite 60% LCL Confidence Interval is less than the
criterion value, the water is judged to be unimgeéiby mercury in fish tissue, and the waterbody is
placed in either Category 2B or 3B.
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Appendix D
The M eaning of the Sediment Quotient and How to Calculate It

While sediment criteria in the form of Probably éff Concentratio$ are given for several
individual contaminants, it is recognized that wineultiple contaminants occur in sediment,
toxicity may occur even though the level of eadhvidual pollutant does not reach toxic levels.
The method of estimating the synergistic effectmattiple pollutants in sediments given in
McDonald et alis the calculation of a Probably Effect Concemtrat Quotient. This
calculation is made by dividing the pollutant camication in the sample by the Probably Effect

Concentrations value for that pollutariitor single samples, thelues are summed and - comment [D44]: Addec

the concentration value for each parameter will$ed for the quotient.

Example: A sediment sample contains the followrsplts in mg/kg.
Arsenic 2.5, Cadmium 4.5, Copper 17, Lead Z0f; 260.

The Probably Effect Concentrations values for thsepollutants in respective order are
33, 4.98, 149, 128, 459.

Probably Effect Concentrations Quotient =
((2.5/(33)) + (4.5/(4.98)) + (17/(149)) + (100/(228& (260/(459)))/5 = 0. 488

Based on research by McDonald (2000) 83% of sedisamples with Probably Effect
Concentrations quotients less than 0.5 were noic-tetile 85% of sediment samples with
Probably Effect Concentrations quotients greaten .5 were toxic. Based on these findings a
Probably Effect Concentrations to insure consisterith the threshold values used for
individual pollutants (150% of PEC value), a quotigreater than 0.75 will be judged to be
toxic.

27 Level at which harmful effects on the aquatic camity are likely to be observed.

N

(N

Comment [D45]: Removed ‘Since the LMD
uses 150% of the PEL as the “threshold value”,
have modified the calculation of the sediment
quotient by using 150% of the PEL value in the
calculatior.”

A
{ comment [D46]: Addec

(N

e



